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Abstract 
 
The adoption of mobile technologies into companies fre-
quently follows a technology-driven approach without 
precise knowledge about the potential benefits that may 
be realised. Especially in larger organisations with com-
plex business processes, a systematic procedure is re-
quired if a verifiable economic benefit is to be created by 
the use of mobile technologies. Therefore, the term “mo-
bile business process” is defined in this paper. Subse-
quently, we introduce a procedure for the systematical 
analysis of the distributed structure of a business process 
model in order to identify requirements for software engi-
neering in mobile sub-processes. For that purpose, the 
method Mobile Process Landscaping is used to decom-
pose a process model into different levels of detail. The 
method aims to manage the complexity and limit the proc-
ess analysis to the potentially mobile sub-processes from 
the beginning. The result of the analysis can be used on 
the one hand as a foundation for the redesign of the busi-
ness processes and on the other hand for the requirements 
engineering of mobile information systems. 
 
1. Motivation 
 
The orientation towards business processes and their 
optimisation has been an important issue for some years 
[1]. The identification of opportunities for cost reduction, 
as well as integrated IT-support for processes are increas-
ingly coming to the fore, with technologies supporting 
mobility making an important contribution. Particular po-
tential benefits lie in the seamless, company-
comprehensive integration of all partners participating in 
the business process, especially when this process is dis-
tributed [2]. Thus, each process-step on the value chain 
can be connected directly to the operational information 
processing, so the goal-oriented control of the whole 
business process becomes feasible [3].  
To exploit these advantages effectively, specialized in-
formation systems, supporting not only the business proc-
ess but handling the mobility of the process-executing 
person if necessary, are required. In order to develop such 
systems we propose the method Mobile Process Land-
scaping. This method allows the goal-oriented analysis of 
a process model and its distribution structure to explore 
mobilisation opportunities, as well as deducing require-
ments for the software engineering process. 
 
2. Mobility within Business Processes and In-
formation Systems  
 
In the following, only business processes with a spe-
cific distribution structure and thus a certain mobility of 
the process-executing persons are considered. We propose 
that mobility is given when for at least one process parti-
tion 
a) there is an “uncertainty of location“, 
b) this “uncertainty of location“ is externally deter-
mined, and 
c) a cooperation with external resources (from the 
process-point of view) is needed in the execution 
of the process. 
The assumption a) is based on the concept of “location 
uncertainty” by Valiente and van der Heijden [4], accord-
ing to which the place of the execution of an activity can 
be different in different instances of the business process 
or the places can change during the execution of an activ-
ity. Thus, we deal with a mobile process partition within a 
business process. Because multiple mobile process parti-
tions are conceivable, and a mobile process partition often 
affects the whole business process, the complete business 
process is called “mobile business process”. 
Further on, assumption b) presumes that the location 
uncertainty is caused by external factors and that the 
process-executing person has therefore no freedom of 
choice regarding the place of the process execution. As-
sumption c) restricts the term „mobile business process“ 
to the necessity of cooperation with external resources 
within the considered process partition, for instance 
caused by the need for communication or coordination 
with other persons or interaction with other objects. 
We see the necessity of representing the workflow in a 
company by a specialised process model in order to iden-
tify potential process improvements on the basis of the 
definition of mobile business processes. Subsequently, the 
requirements for the creation of the mobile element of the 
existing information system need to be defined in order to 
be able to examine whether the mobile technology and 
devices meet the demands. For this procedure, we propose 
the following steps [5]: 
(1) Analysis of the process model and identification 
of mobile business processes.  
(2) Redesign of the identified process partitions (un-
der the assumption of the producibility of a mo-
bile element for the information system). 
(3) Specification of the mobile element as required by 
the new business processes. 
(4) Validation of the profitability of the change 
(valuation of the relationship between estimated 
costs and forecast benefit). 
(5) Implementation of the change (actual redesign of 
the processes and development of the mobile ele -
ment). 
In the following, we briefly describe the proposed pro-
cedure. 
 
3. Requirements for Mobile Information Sys-
tems 
 
3.1 Identification of Mobile Business Processes 
 
With Mobile Process Landscaping, we propose a sys-
tematical approach for identifying and analysing mobile 
business processes. It is a specialisation of the “Process 
Landscaping” method [6]. The idea of the method is to 
split the modelling of processes into different tiers, start-
ing with a coarse and simplified form of the process de-
scription and then increasing the level of detail with each 
tier. Other approaches for the modelling of (mobile) proc-
esses (see e.g. [7], [4], [8]) neglect the question of the 
level of detail.  
The aim of the proposed procedure is twofold: on one 
hand, it should help to handle the complexity of proc-
esses. On the other hand, it should help to recognise the 
distribution structure very early. Thus, the method can 
only be applied to distributed process structures. At an 
early stage, process partitions with mobile potentials can 
be located. The process analysis should just at these 
points be continued in order to minimise the analysis ef-
fort. For the presentation of the different levels of detail, 
we propose four different tiers, that are determined by the 
global company structure. 
Figure 1 shows the correlation between the levels of 
detail in the process model and the real world according 
to [9]. Applying this procedure in a top-down-approach to 
process modelling, we identify the process partitions 
which need to be redesigned in order to be supported by a 
mobile information system. Our aim is the identification 
of mobile potentials on each level of detail. A refinement 
of the process model on the next level of detail is just 
needed for identified parts. This way, the complexity can 
be reduced and the effort for the analysis can be mini-
mised. 
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Fig. 1. Correlation between the levels of detail in 
the process model and the real world 
 
The lowest level of the resulting process model is the 
dialog and information flow in the real world consisting 
of single activities. Transmitted into the process model it 
is represented by information objects which are inter-
changeable within spatially separated parts of an organis a-
tion. The modelling of this lowest level is crucial for de-
scribing the demands on an information system which is 
supposed to support the process model. Based on the 
model one can deduce concrete requirements for the soft-
ware process. 
Figure 2 clarifies this procedure using an example 
from the insurance industry. Organisational units whose 
subjects (single persons or groups of persons) are not spa-
tially separated from each other are symbolized by a grey 
rectangle with rounded corners. Processes inside organis a-
tional units are represented by a white rectangle. Relations 
between processes inside an organisational unit are sym-
bolized by a solid line (internal interaction). A dashed line 
indicates a relation between processes in different organ-
isational units (external interactions). 
The aim of this kind of description is to identify mo-
bile potentials within the considered processes which, ac-
cording to our definition, is induced by an externally de-
terminated location uncertainty as well as a cooperation 
with external resources. 
An externally determinated location uncertainty is pre-
sent in processes that cannot be allocated clearly to a sin-
gle organisational unit. This means, multiple, spatially 
separated persons or groups of persons are involved in 
their execution. This is a necessary, but not sufficient 
condition for a mobile business process. If such a partition 
is identified in the process model, we assume a potential 
mobility that can be approved or disproved by a stepwise 
refinement of the process partition. The potential mobile 
process partition is indicated in the graphical representa-
tion by different processes lying on top of each other. The 
cooperation with external resources is shown by a dashed 
line, indicating an exchange of information between dif-
ferent process partitions across organisational units. This 
is also a necessary, but not sufficient condition for a mo-
bile business process. Again, the potential mobility can be 
approved or disproved by a stepwise refinement of the 
process partition. 
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Fig. 2. Core Processes in the insurance industry 
 
In this case the company itself, the customers, the field 
staff and the partners represent organisationally separated 
units. Involving three spatially separated units, the sales 
process is potentially mobile. 
The further analysis of the sales process should ade-
quately comprise the design and the analysis of the sub-
processes and the single activities. At this point we for-
bear from exemplifying the according procedure. Figure 3 
shows a small section from the lowest level of the process 
model in which the information objects are modelled.  
The field staff prints a data sheet for submitting the 
customer data and sends it to the company via mail. 
There, the data is again acquired and saved. Among the 
information objects “send mail” and “acquire data”, an in-
formation exchange across the boundaries of spatially 
separated organisational units takes place, so both infor-
mation objects are potentially mobile. 
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Fig. 3. Information Objects in the Sales Process 
 
The information objects “send mail” and “acquire 
data” highlight a process partition which renders the ac-
tivity „transfer customer data“, the sub process „tender 
preparation“ and the core process „sales“ potentially mo-
bile. If we execute the analysis for each process partition 
identified as potentially mobile, more mobile parts would 
probably be identified. 
At this point, a redesign of the process can be applied 
in order to develop a mobile information system, as pro-
posed in step (2) of our procedure in chapter 2. All pro-
cesses identified as potentially mobile as well as their pre-
liminary and subsequent  elements, come into question for 
a redesign. In our example, those processes are „send 
mail“ and „acquire data“, as well as the preliminary proc-
ess „print data sheet“ and the subsequent process „store 
data“. In this case, the whole process partition is affected. 
It should be considered that preliminary and subsequent 
elements on a superior level of detail could be affected, 
too. Concerning those, an analysis up to the fourth level 
of detail needs to be conducted in order to identify the 
specific preliminary and subsequent information objects. 
 
3.2 Redesign of the Identified Process Partitions  
 
The next step towards modelling a mobile information 
system contains the redesign of the processes which were 
identified as being mobile.  
This implies, that the considered processes are de-
signed under the assumption that mobile technologies en-
able the connection to an existing information system or 
one that yet has to be created. However, at this point the 
actual availability of concrete mobile technologies has to 
be entirely ignored. 
A redesign of the process exemplified in figure 3 may 
imply that customer data should be conveyed electroni-
cally to the company. As a result the objects “printing the 
data sheet”, “sending the mail” and “acquiring the data in 
the company” become redundant. Considering that the 
field staff transfers the data, which is already acquired in 
the software, from the notebook to the company by mouse 
click, the revised process is noticeably shorter. The com-
pany in turn is able to store the customer data directly in 
the transferred format. Figure 4 shows the result of the re-
design. 
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Fig. 4. Redesigned Part of the Sales Process 
 
3.3 Specification of the Mobile Element 
 
The result of the redesigned mobile process part has to 
be supported by an adequate information system. The re-
quirements on the mobile part of the information system 
can be derived directly from the modified process. In our 
example (see Fig. 4), the opportunity to convey the ac-
quired customer data electronically to the company has to 
be provided to the field staff. Within the agency they may 
use the company network, en-route mobile technologies 
might be suitable.  
Additionally the company has to create an interface 
which facilitates the electronical acquisition and storage 
of the customer data conveyed by the field staff. In this 
step concrete requirements on the future software devel-
opment are defined.   
 
3.4 Validation of the Profitability of the Change 
 
A very important part of the proposed procedure is rep-
resented by the validation of the profitability of the 
change [5]. It concerns an appraisal if the desired process 
change and the costs involved are justified by the evolv-
ing benefit.   
The expense for such a change basically results from 
the reorganisation of processes, the software development 
and the purchase of mobile devices. On the other hand, 
there is a change in the costs created by the execution of a 
process. For example, certain activities are dropped out or 
replaced by newly created and more resource-effic ient 
ones. A precise estimation of the resulting process cost 
can be deduced from a simulation of the process model. 
 
3.5 Implementation of the Change 
 
If the planned change is considered as economic reason-
able one can start with the precise implementation of the 
changed process. During this step it is necessary to de-
velop the software, to identify suitable mobile devices, to 
conduct a usability evaluation of the final solution and to 
train the field staff. 
 
4. Conclusion 
 
We proposed a procedure for a systematical analysis of 
mobile potentials in business processes. The first step of 
this procedure was conducted by using the Mobile Proc-
ess Landscaping method. At this point, we see a need for 
further research in order to integrate the shown procedure 
into the established approaches for modeling business 
processes. Finally, the drafted procedure aims to support 
the development of mobile information systems whose 
characteristics are not defined by mobile technology, but 
are rather deduced from the requirements of newly de-
signed mobile business processes. 
 
Acknowledgements 
 
The Chair of Applied Telematics / e-Business is endowed 
by Deutsche Telekom AG. 
References 
 
[1] A. Scheer, Business process engineering: reference 
models for industrial enterprises. Tokyo: Sp ringer, 1998. 
 
[2] V. Gruhn and U. Wellen, "Software Support for Dis-
tributed Business Processes," in Proceedings of the Sixth 
Asia Pacific Software Engineering Conference , IEEE 
Computer Society Press, 1999, pp. 200-206. 
 
[3] C. W. Craighead and N. G. Shaw, "E-commerce value 
creation and destruction: a resource-based, supply chain 
perspective," ACM SIGMIS Database. vol. 34, pp. 39-49, 
2 2003. 
 
[4] P. Valiente and H. van der Heijden, A method to iden-
tify opportunities for mobile business processes. 2002. 
 
[5] A. Köhler and V. Gruhn, "Mobile Process Landsca-
ping am Beispiel von Vertriebsprozessen in der Asseku-
ranz," in Mobile Economy - Transaktionen, Prozesse, An-
wendungen und Dienste, vol. P-25, K. Pousttchi and K. 
Turowski, Ed. Bonn: Köllen Druck + Verlag GmbH, 
2003, pp. 12-24. 
 
[6] V. Gruhn and U. Wellen, "Process Landscaping: 
Modeling Distributed Processes and Proving Properties of 
Distributed Process Models," vol. 2128, Springer, 2001, 
pp. 103-125. 
 
[7] N. M. M. Noor, K. N. Papamichail and B. Warboys, 
"Process Modeling for Online Communications in Ten-
dering Processes," in Proceedings of the 29th 
EUROMICRO Conference 'New Waves in System Archi-
tecture', IEEE Computer Society, 2003, pp. 17-24. 
 
[8] T. Ritz and M. Stender, "Modeling of B2B Mobile 
Commerce Processes," in 17th International Conference 
on Production Research ICPR-17, Blacksburg: Virginia 
Tech, 2003,. 
 
[9] V. Gruhn and U. Wellen, "Structuring Complex Soft-
ware Processes by 'Process Landscaping'," in EWSPT 
European Workshop on Software Process Technology, 
Kaprun, Austria, vol. 1780, Springer, 2000, pp. 138-149. 
